Daily oscillation of phospholipase C beta4 in the mouse suprachiasmatic nucleus.
An endogenous biological clock located in the hypothalamic suprachiasmatic nucleus (SCN) regulates the timing of an organism's physiology and behavior. A variety of receptors are found on SCN pacemaker cells which permit the clock mechanism to respond to extra- and intra-SCN chemical messengers. A subset of these receptors is coupled to G-proteins, which when bound, lead to the activation of a variety of intracellular signaling cascades. One common signaling pathway employs the phosphotidylinositol-specific phospholipase C enzyme to increase intracellular calcium levels. A specific isoform of this enzyme, phospholipase C beta4, is of particular interest to circadian biologists because in its absence, mice display a circadian phenotype. Moreover, it has been shown to be associated with receptor types that are involved in clock resetting. Despite compelling data that this enzyme could be a critical component of an intracellular signaling pathway in the SCN, no study to date has investigated the possible oscillation of phospholipase C in any mammalian tissue. In the present study, we analyzed the temporal variation in the number of phospholipase C beta4 immunoreactive cells in the SCN. Herein, we show that PLCbeta4 levels oscillate in the SCN of mice housed in a light:dark photoperiod. Protein levels reached a significant peak during the early night and a trough during the day. The oscillation was considerably damped in the SCN of mice housed in constant dark conditions indicating the cycle is photoperiod-dependent. These data are critical to understanding the temporal regulation of a variety of inputs to the mammalian central circadian clock.